We describe the morphological, genetic, and biochemical features of Fusobacterium simiae, a new species which accommodates isolates from monkey dental plaque. F. simiae can be distinguished from currently recognized Fusobacterium species by its ability to produce indole, hydrolyze hippurate, grow in 2% oxgall, and ferment fructose and glucose but not 27 other carbohydrates. The type strain of this new species is 7511 R2-13 (= ATCC 33568).
There have been numerous reports on the importance of obligately anaerobic bacteria in clinical infections in humans. In contrast, relatively little is known about the role of anaerobes in clinical veterinary medicine. Furthermore, there are very few data on the range of hosts which can be colonized by a given bacterial species.
In this paper we describe a new species of Fusobacterium which resides in the mouth of the stump-tailed macaque (Macaca arctoides). The oral cavity of this monkey resembles that of humans in various aspects, including microflora, salivary composition, and gingivitis histopathology (9), and therefore this monkey has been used as an animal model in dental disease research.
MATERIALS AND METHODS
A total of 10 isolates (7511 R2-13, 7511 R3-10, 7511 7728 L4-15, 7728 R4-1, and 7728 R4-26) of previously undescribed fusobacteria were obtained at different sampling times from four diseased periodontal sites of two M. arctoides females. These organisms were isolated and characterized by procedures routinely used in our laboratory (8; Slots, Arch. Microbiol., in press). The reference strains used in the deoxyribonucleic acid (DNA) studies (Table 1) were obtained from the American Type Culture Collection. DNA was purified by the technique of Marmur (4). The guanineplus-cytosine content of the DNA was determined by the thermal melting point method (5). DNA-DNA hybridization was carried out at 56°C and was assessed by the S1 nuclease assay (1).
RESULTS
The strains which we isolated were gramnegative, nonmotile, anaerobic organisms. The cells were 0.7 to 1.0 by 5.0 to 8.0 pm and were cigar shaped with pointed ends, a morphology typical of fusobacteria (Fig. 1) . After anaerobic incubation for 5 days on brain heart infusion blood agar plates, the colonies were 1.5 to 2.0 L3-25,7511 Rl-l1,7511 R6-23,7511 R4-19,7728 R1-5, mm in diameter, circular, convex, entire, grayish, translucent, and slightly glistening.
The DNA study revealed that t.he three monkey strains examined contained 27 to 28.5 mol% guanine plus cytosine (Table 1 ). In addition, the hybridization data obtained with a 3H-labeled strain 7511 R2-13 DNA probe showed that these three strains were genetically similar (Table 1) . Also, the DNA-DNA homologies with type strains of other Fusobacterium species were less than 50% (Table l), indicating that the monkey strains possessed a unique DNA composition. Table 2 shows the biochemical test results for the 10 isolates. There was a close overall similarity among the strains studied. These strains fermented glucose and fructose but not the 27 other carbohydrates studied. They were indole Each guanine-plus-cytosine value is the average of two or more determinations. Name not on the Approved Lists of Bacterial Names (7) and not validly published as of 1 January 1980. (Table 3 ). An analysis of the metabolic products also showed that pyruvate was utilized and propionate was produced from threonine. Lactate was not utilized. Table 4 shows the results of susceptibility tests. The strains were resistant to most dyes. They were also resistant to erythromycin but susceptible to chloramphenicol, clindamycin, metronidazole, penicillin, and tetracycline. In addition, the organisms grew in the presence of No strain produced acid (no pH decrease of more than 0.3 U compared with peptone-yeast extract [PY] broth [pH 7.21) from adonitol, amygdalin, arabinose, cellobiose, dextrin, dulcitol, esculin, galactose, glycerol, glycogen, inositol, inulin, lactose, maltose, mannose, mannitol, melezitose, melibiose, raffinose, rhamnose, ribose, salicin, sorbitol, starch, sucrose, trehalose, or xylose. ranging from asymptomatic infections to fatal disseminated diseases (2, 6). Although this group of bacteria obviously contains potentially pathogenic members, some confusion concerning its taxonomic status still remains.
The organism described here has the characteristics typical of the genus Fusobacterium (6). It is a pointed, nonsporeforming, gram-negative, anaerobic, rod-shaped bacterium which produces butyric acid as a major metabolic product. It does not produce isobutyric or isovaleric acids, products which are detected in the few butyric acid-producing Bacteroides species that have been described. This organism is genetically distinct from the type strains (7) of Fusobacterium nucleatum, Fusobacterium necrophorum, Fusobacterium varium, and Fusobacterium mortiferum. Its biochemical reaction profile is quite similar to that of F. varium (6), but it fails to ferment mannose, produce hydrogen sulfide in sulfide indole motility medium, or form gas in an agar stab. Unnamed Fusobacterium strains which appear to possess biochemical characteristics similar to the characteristics of this organism have been described by Holdeman et al. (3) . However, the DNA relatedness between these strains and our strains has not been determined, and therefore no definitive conclusion with respect to taxonomic relationships can be made.
In summary, the monkey strains described in this study differ genetically and physiologically from the currently recognized species of Fusobacterium. For these strains we propose the name Fusabacterium simiae sp. nov. (sim'-i-ae-L. fem. noun simia monkey; L. gen. noun simiae of the monkey). The type strain of this species is strain 7511 R2-13 (= ATCC 33568).
